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Introduction
For r ∈ R, the rth power mean M r (a, b) of two distinct positive real numbers a and b is defined by ,
be, respectively, the logarithmic mean, identric mean, first 
hold for all a, b >  with a = b if and only if p ≤ , q ≥ /, λ ≤ /, and μ ≥ log .
In [-], the authors proved that the double inequality
holds for all a, b >  with a = b if and only if p ≤ / and q ≥ log /(log π -log ). [] proved that p  = log / log π , q  = /, p  = log /(log π -log ), and q  = / are the best possible parameters such that the double inequalities
In [-], the authors proved that the double inequalities
Very recently, Yang and Chu [] showed that p =  log /( +  log  -π) and q = / are the best possible parameters such that the double inequality
The main purpose of this paper is to present the best possible parameters p and q such that the double inequality
holds for all a, b >  with a = b.
Lemmas
In order to prove our main results we need three lemmas, which we present in this section.
Lemma . Let t > , p ∈ R, and
Then the following statements are true:
Proof It follows from (.) that
If p ≥ /, then (.) and (.) lead to the conclusion that
(ii) If f (t, p) <  for all t > , then from part (i) we know that p < /. We assert that p ≤ , otherwise  < p < / and (.) leads to
which contradicts with f (t, p) <  for all t > . If p ≤ , then from (.) and (.) we have
Lemma . The double inequality
holds for all t >  if and only if p ≤  and q ≥ /. Here
Proof Let t > , p ∈ R and F(t, p) be defined by
Then making use of the power series formulas
It follows from (.) and (.) that
where
where f (t, p) is defined by Lemma ..
We first prove that the inequality
) holds for all t >  if and only if p ≥ /. If p ≥ /, then inequality (.) holds for all t >  follows easily from Lemma .(i), (.), (.), (.), (.), and (.).
If inequality (.) holds for all t > , then (.) and (.) lead to p ≥ /. Next, we prove that the inequality
holds for all t >  if and only if p ≤ . If p ≤ , then that inequality (.) holds for all t >  follows easily from Lemma .(ii), (.), (.), (.), (.), and (.).
If inequality (.) holds for all t > , then (.) leads to F(t, p) > . We assert that p ≤ , otherwise p >  and (.) implies that there exists large enough T  >  such that F(t, p) <  for t ∈ (T  , ∞).
Lemma . Let t > , p ∈ R, and f  (t, p) be defined by (.). Then the following statements are true:
Proof (i) If p ≥ /, then f  (t, p) <  for all t >  follows easily from (.) and (.) together with Lemma .(i).
If f  (t, p) <  for all t > , then (.) leads to
follows easily from (.) and (.) together with Lemma .(ii).
Note that 
Main results

Theorem . The double inequality
Therefore, Theorem . follows easily from (.) and (.) together with Lemma .. 
Theorem . The double inequality
a p- + b p- a p + b p ab (a  + b  ) a + b < V (a, b) < a q- + b q- a q + b q ab (a  + b  ) a +
Corollary . The double inequality
hold for all a, b >  with a = b. 
It follows from (.) and (.) that for t > . Therefore, Theorem . follows easily from (.)-(.).
Remark . From (.), (.), Theorems ., and . we get the inequalities
for all a, b >  with a = b.
